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Korean patent application No. 10-2001-0019100 

Title of the Invention: The tripolymer structure of the crystallized humanized apoptosis factor 

TRAIL protein 

Abstract: 

The present invention relates to a method for preparing TRAIL protein, a method for crystallizing 
the protein, and the tripolymer structure of the crystallized TRAIL protein. In particular, 
according to the present invention, the humanized apoptosis factor (i.e. the TRAIL protein) is 
largely expressed and purified by using the E. coli transformant, and both the TRAIL protein and 
the tripolymer structure of the TRAIL protein bonded to the hydros oluble TRAIL are determined 
by detecting the crystallized protein with the X-ray. Using such tripolymer structure of the 
TRAIL protein, it is possible to develop the TRAIL protein that is stable or highly active after 
mutating a specific site from the humanized TRAIL protein that only induces apoptosis of the 
cancer cells and the virus -infected cells. 



PPST AVAILABLE CO^ 
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g?H W;^\ 1 0-2001 -001 91 00 

(19)ifl»ER^*IS(KR) 
(12) ^H^§£(A) 

(51) |nt CI 6 (11) g^H SiS: 10-2001-0019100 

C12N 15/12 (43) g^H^Xl- 2001^03^15^ 

(21) #^J^jS 10-1999-0035354 

(22) 1999^08^25^ 

(72) X|- 

A-i-^>gA| icQ^ gTflS 505 ^O^I-UhE 14# 15032: 

A]#A| -E^^P- AjAfl§ 6-19 

S»A| y^P- 16-3HI^^^: E-301 

§7|i oj-^Al □j-oj-zp. 423-22 

oigxi] 

^£J A I ^gO^H 647-306 

2>^ tA l H-^H 1 - a I ^3-^ 305-85 

Ai#^^A| ggj^ AJgj5§ 1420-11 
(74)CH£|o| 0|S*l 

(54) elZt Ai|s^o|x|- TRAILS SSSKMi a|« 3*MS ^ 

& BfSe TRAIL EH^S^I x-l|iE gfg; Zl EH^S gJ-Bl; S 2§5fg TRAIL "E^S^I 3*r£! ^ofl a 

oj- ^o^ ( ^.*]|ajo^ ^_ ^°|o||A^ Saat^lt o|§S|-a| e!Zf tt-zH TRAIL EH^SS 

cli^f^-oj aj ^^^a| ol-ZL, EH*I|3I8 29SWa * oji^Aj §§S§ ^|3[o( TRAIL EMU 51 ^ o[i~\a[ 
TRAIL l^BH o| TRAIL E^S^I 3*r£! ^# o|fi|- TRAIL Eh^S^ 3*r t 1 ^* 0 

»*|-S, tJ^0|EH>^7|- ^0|^ A-||3tJlA|- A|?|^ °J 7} ^£|j°| TRAIL EH^ S <H| Ai ^§ 

Jffl* #^^0| A|^| ohgs TRAIL EHH5I HE-c- »£0| ^-B TRAIL EH^Sw ^H^S 4 1 5i^K 



£1^^ °JZi tt^ AllS^ffleW TRAIL ^S*rS AH^g- ^he^oi P ET3a-TLScH| ago 

£ 2^ * oj^h ^Efl TRAILS fi-*H* £f£i# s?is# a^oi JL, 

£ 3^ * EJ-^IS SgsfS °JZ> ^BH TRAILS A^o|i, 

£ 4^ BJ-Sfil *l^4d SSS (x-ray crystallography)**! 2j£h °JZJ- TRAILS 3*rS ^S^S 
*l| (homotrimer)S ^ e± S^oim, 
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S. gj-?|2| OJ2J- ^-EH TRAILS 0|°| ^#*lleJ DR4 (Death Receptor 4)7[ ^&*l|s| 2.^0|cK 



S ^^JliA^x^ § *m©j ojy °e« TRAIL(TNF Related Apoptosis Inducing Ligand) a^HSl 3*rS 

?3Eo|| 2jo|c r . mc[ AUii^MI & sra* TRAIL E^S^M SS^I-S aStt 4p| ^^eh^. § 

HS»a o|go|- TRAIL E^S^I gfS; TRAIL EJ-^SS iSS^fe gj-ffl; *J7| gj- 

Soil a|sH xii^^i i§; qij^Aj ggg °j s^go|| °| o> trail SI trail-^«*II S U-^i a | §x|- 3*rS ^ 

A1| ^ 21 a ^ o^^xj Ai|soi|SAh (programmed cell death)^ H\M (necrosis)^ 2iti MlS.M'M^ S§) 

^sl-fir S*te ^loil f£S Q^S (Itoh, N. et al., Cell 66, 233-243, 1991). aH| 5 :h 

a|- ^So||^ S-B "E^HOl ^3r^cH| a||s«|-o|| ^xH°I-tt a|ZfJ= §J 0|£ r 2»o|-fe M\S.^9\ 4^*11 ^}s\ 

L-H2.I DNAoil HfiSMI gcK o|B)e t§^!^ 41 cH^y go=|o|| A^ ^di|oj (death domain)# 7[x\JL °loj 
o|fto| o*§£A|^ g^°| 7H^fl|o|S (apoptotic caspase machinery)oi| £|c r (Ashkenazi. 

A. and Dixit V.M. , Science 281, 1305-1308, 1998). 

Ai|S2IAH5 ?s\£&7i\0\\M &^S|-a °jH^°| *\\7-\l~[ u r o|s^7|- 4|s ^-B SI ^ 

«S Aiisej ^[7-1 oil o[ojAi ^SS-cK ci\b[M o|ei*f- A^:nA r ^g*||s>r a^x|§ /flSjLAJ 

2-1 -c- ^otoj- E r oio| o U i| S o| Ai|iHA r # ^ *Y*\ oj oj- *| S0 || olCHA^ A r g£) ^5.^0 |Uf 

S-A r Ai xl^ogoii oicHA-) hj=a| o^l^j - p 53 ojej*nojx r o{| u|o|$sfo| [[|)-^cH| £H*j°h g-oj. 
^Afcjoj 7 r ^# 71-3 7|CHSW| £|&c r (Levine A. J., Cell 88, 323-331, 1997). 

M\±LJ1M a|Z_kE.£fe TNF-a, TNF-3, FasL, Apo 3L^r TRAIL#o| o\o\\ cfle ^S^ll^ TNF-a 

S r TNF-poll atl-^r-b TNFR-55, TNFR-757 r FasL^r Stfor^ Fas, Apo3L^ Sthofe Apo3 7 r 5UcK ^ 

7| A^^lAf aleiH ^ CH| AH s|e ^33 TRAILS ^^-^-^1 S-A||£S r ^ ^#o| td r o|EH^ &<3M\±si\ a1|^^^# 
^£o r x|o_h SAUiliojl^ g^j §*to| aa^K o\e\& TRAILS ^#xH|^^ DR4 (death receptor 4), 

DR5, DcR1 (decoy receptor 1), DcR27h SX||S0| ^2l^\9i^[ (Pan, G. et al., Science 276, 111-113, 1997; 
Sheridan, J. P. et al., Science 277, 818-821, 1997; Mongkolsapaya, J. et al., J. Immunol. 160, 3-6, 

1998) . ZLEHu r TRAILS ^#3|°J DcR1 *r DcR2°-| S° ^r-E- 4=^1^ i^l ^19^1 A r ^ iDj|o| 
o| 3^ &7Hu r) ^s^ r x| TRAILS SWqsfi ^1aj^ # MU || X | 5S0 | £r°!£]5S:n ^lr^|£ o| ^ 

a"Ai|SCH|AH^ oi-JI SAUi|SO||Ain} ^E|CH TRAIL^N MIS^ ^ 

$c|- (Marsters et al., Curr. Biol. 7, 1003-1006, 1997; Pan et al., Science 277, 815-818 1997). 

A^7| ^ AH cH| °moi oj^j- TRAILS 0iE-| ##o| ou^oil qfoj- ^^^^ ^oj^l- - OIOHJ1, 0|§oj- XjojM 

A|^CH|AHi ^AU|7|A| 0|Aj£| oj-A^o| MQn}^ -^0|^H o S A^ §|| oj-g ^ o| ^ oloHc r 

(Walczaket al., Nature medicine 5, 157-163, 1999). 0|B-)o]- 3oi r # TRAIL# 0|-g3 r 0i ^§o| 

&0| Oie-j ##o| x|^3fe *^Ai|# 7H^|-7| ^|o| oj^7 r ^cH| oicK 

#^a|A r o|x r § ^ r u r oj TRA | L ^ zl S-Aj^E||7r SS^S*II (homotrimer)^ ^^^-£|a| td|^AH^ E H^.o| g^j. ^ 
^oj| 21-gAjoil ^JH|7 r SiH cc r BW ^|# o|S*l- S oja^ a|§ ^o| o^^-a| o| -^aH|# ^si-3 r 7| ^|S r 0i TRAIL EJ^ 
S^l N ^ErCHI #a| (leucine zipper) Ai^§ g7 r ^oi ^o|^ a| je #o| 5i«c r (Walczak et al., 

1999) . &S, TRAIL A r ^|# ^|fi r o|»» Sfl^WI c^|^ 2_H_£\<2i^o\\ o| §^ -§•# xH|# 1 kg & 
TRAIL 10 mg o|ai-o| c|-af§ ^oi^^^cHI (Ashkenazi et al., J. Clinic. Invest. 104, 155-162, 1999), 3 0|# 

TRAILS #o]-§A4ol| 7|oJohc|-Jl *S£|C r . LCfEfAH, TRAILS ^oilf# #o^Ai S-AH^oj ^-^SS ^A|^7| ^| 

oHAi^ ^21 TRAIL E!"^^ #^^0|*||# ^H^ofe #0| §£S|-d=I, 0|a r #^tfO|xfl TRAIL 

E.^3^1 g#oj| oicH ji r AH| ^. ojAi^icH SM. 



«*| 21&A r #e ^ 7|3S c: r # 2I^X r # ojAi^rOi S r *f^rS #£|^ #S r 0i Ay^^, 

Ajj^*fXH 7|^# ^*|o[cK AJ*1| Jl-&X r #-a cr- w. X |.o| o|Al « o| # 7 r A| Jl olO 0 ^ 0 | ^^|°| 3*|"S 

^# 7|^o| A^H, ^AHs r> ££^ ^#0| 7^U r CK 0|£|- ^0| ZL^-A r #o| 3^)-oj zp.^m g +S | g ^AH^ 
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£ 3H cj-^S^I ^-*r 3x r S g7| ?|SHAi^ ojj^Al gSH^I- «|Xp|gg (NMR) ai-HO| /4§ 

S^g o|-g# 4= SUfcfll, fflxHtfW o|2|- ggo^ 3 x^^# g-IS E.^£i€- 10,300 apHoll H- 

gW. 0|§°h xis||*i| ?H1>£| ofl^fe HIV EM^HS-SHA^: (protease) 3*W ^# ^7-|^ AIDS 

x|s*flfi| 7HBJ-. SlS^E!*!- u|-o|B)^ (influenza virus)2.| A|^a|c||o|S (sialidase) 3*1^ ^# eTiS » 

7H*KS4i- 3^) S ^ 5Efi C§ ZJ-guho|si^ (HCV)s| EH|a|?l|o|~ (helicase)^l g-^oilfe 
oji^aj ygo S ^g£[ «x|. 3^ ^ *M|7|- $|e §7HS a|-7h 21 c|-. (Kim Joseph L. et al., 

WO 99/09148, 1999). 

£HS<yo| §c||g ^H|)o| TRAIL StiH0|*||* ?J7| flSlHfc TRAILS o|-d|^ M%m &^°Kn, o|# z|zf 

oil en oh ^^|^oj #ojgo|# #^|-oi sc|- oi-gsi-s #°JEo|*fl# m°im ^ 5U^K asm o|e-|°h a|^- ^ 

oili M^ZL, eJZi ^EH TRAILS £-*r 3x r £l 0|# 0|§S #oig 0 |x]| oj^Solfe o|-*J o^xj u|-7h H 

^7 1 ti-gjif ^sKn mci- ei-gam eizi #en trail ssho|*ii» ^ , & oil a-j ^ oj^oj 

cDNA a r o|H^a|^.^E-| ftaifi TRAIL ^Sx r # cjj^o||A-i r^gf ^sjse o|# ^-g-ai^KH e.^S SSs|-# 
^ * chi^ai ggo| q|o|£-(-l- ojn, 0| e||o|Eje 0|§^|-0i TRAILS g-xh 3x|-S t 1 ^* fl^orZL TRAILS H t 
S*ll A^^oil ^ol^ ^-IS^K a-So||AH gig TRAIL ^-x^o| 3 x|-^J ^^oj| 7|y-^^, ^x|s| 

o r o|ind- TRAIL E!-^f*ll (monomer) Zi^l ^S^§0| #^£jcH °j-S^o| #cHS #^^o|*j| 

^ TRAILS ^§^1 ^J-s^j-gOl ^cusjoi Ail^A^ %^i7 r #^SO|*i| SJi^o^ g-^fi- 4= 



e ^a^i trails g-xi- 3 x r §! flsn-H^, 7\\t±m xw^m §y 

^55fS§ #CHA|^J AH^fJ- E.^at HHl-sjl S#5i°J u ja°S Ai|^^0i °J"X|S #Oj| 0|g# Sii^ o|- 

g. aga| £Ec|-b eJZl TRAILS c||S3oll^ o|m *a| ^ SA-i|*j-o^_ Afc ) i oj^j. 

TRAIL Eh^ISS cHifo^ ^# ^1^^ 5o|cK 



^7 1 S3H# 1 o|^H, & ^"S-E- TRAIL ^a^f 5&ofe a-^^lEj, o|# ll^ffe §J 0|# 0|§3h0i 

TRAIL E[^S# £Hg# ^Ig&cK 

& a-g-B TRAIL EJ-^ISS ^S^^fe §J o|# oj-g-^oi ^|^o[ Eh^lS S§# ^IS&cK 

^- ^^-B ISIfS TRAIL ^S^l 3x r S ^ TRAIL s\\ s>\ TRAIL 3x|-§J 

eJAi ^. "jgs TRAIL ^2^1 ^at ^l^°J-cK 

^7| S-S-E.D BL21-TLS(pET3a-TLS)# «H^fe f£f|°J IPTG# 87** D| 

HH^fe EJ-^NI ;2) ^7| ^x{\m g§ ##Aj ^ah * xHSS (refolding) *W 7^ ah s| 

^ofe E.MI; S3) ^7 1 EJ-Til 2a| n(-i||#o| 7| . S ah «s| ^ 7|-§ah ^^j^ otojs. jn^ H^l-^n 

5J|JI| H7| b||XH| a^D r mzisHJi|-i- ^S^fOl a^ ujs 2^. 7|*HSL|^ TRAILS S^HI# ^A|S|-^ <E_MI^ 

^7 1 §Sai!-*|| BL21 -TLS(pET3a-TLS)^- ^A|o| TRAIL ^QA|-i- XH^fj- *\b\ pET3a-TLS^ 

SSS&S ^^0|cK ^ f ojZJ- TRAIL fp-SXfe 2817HS| o^|^a|o^ ^.ah^i #£|^Je|-o|^ (0|^, "TRAIL 
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g?*ra* si-sawni suck oi# s^ia^^si-si s^iaiqs aiis. i^oih 7 r gsNo) a 

2S. ^?|7 r 0|-D|^Af 114-281 (Ai^aj^ 7|XH£|^ OhDlJn^ M<M*\ ^x|^)oj0| O|o| &3l 

•X| 2Jc|- (Pittj et al., J. Biol. Chem. 271, 12687-12690, 1996). Sr 9k&<*\M= o^|in>4 114-281* a 

»fi TRAIL #S*|- o|*«KH xH^m *(2«KttcK 

£p| TRAIL #Sx r Eh^-B ^ff^l 3# # 4= EJZ} #e||s| #o| a^^^, c^fi q|g. g ^ m^o\\ 

tfBltt ^ 5i^K * Bl-asl ^AjoilcHlAi^, a^| XH^U- *|E-|oj| sg-g TRAIL ^S*h BSWStfs: 1 E! 

#2H E H £l cDNA a^l^s^l^EH PCRM 0|#^0i S|4«ta ^ D i, £PI TRAIL ^S^t m»3 ^"S 
pET3a^l T7 —sL5LB-\ 3 r ff-o|| xH^fh ^ oj P ET3a-TLS# *l|S*tScK 

*H|^g xH^tj- ^ie-I pET3a-TLS# BL21 (DE3)oi| gSSS^I-Oi SUSSWI BL21-TLS ' 

(pET3a-TLS)# o| §Sg^|f ^x|# o|^3|-oi b|j<y°j- * TRAILS fKEWSficK o| 

mi, SUSSWIfe- OD 

600 =0. 9^! ^E||oj|Ai bH * tt g ^i#^o| iptg (isopropyl-p-D-thiogalactoside)# S7^fe 3do| u|-^5| 
3(1, *d*| 22£ m*l 37£o||Ai bHofe^- ^o| a|-Bf3johci| m>t>\ 25^o\\a-\ uHsmfe- 3do| b|%s]s|.cK £PI cfl§- 
2 aaa«*l| BL21-TLS(pET3a-TLS)-cr e^a|4S*uHS«a N(KCCM)oj| 1999«d 8«( 4^X^ 7\e+s\<£c\ (^ej 
KCCM-10169). 

s u-g&i ^A|oi|o]|Ai^ b[ |oi=^j ssas-*ii^&i trail e^ii# sai, s*ii»ck ^pi m-s 
aaae*ii» ^#* r hwpi* ois*k>i ^, nst§ *ai»racK oin, 

7 r §£! 0^ 3£D|-£ZIE||S|» 0|§b|-CH TRAIL^ai 9^|oi| 0|§°j- #§ah «gjo| g - ^h«ija a 

£!, *HSS (refolding), -f-^# 7H£J ^ ^ ynqijo^^ TRAIL El^S* 5L^.a^ziHUii| -g-a|gxfl 

•raicK 

& «Ss| TRAILS ^aoj|A^ §xn|# ^oj- asn|ia2||E|te ^o|^ a^.o^3^n| §y 37| ttH^il a 
^□^asnn|# ^IJ-^hoi a^S- ^ 2icK ^|^o^_ j SP Ai|n^^ (Pharmacia Biotech)^ g-B 

S- mi!- HSahSZlEHiilS* asWlf fe£ ^P-uH 0|#^o| ^mtl ^, ^ SDS-PAGE# 

Oi TRAILOl ^ 0|# Sl^ohcK a} 7 | S-ah fe^o[ * 200 HR 10/30 AK>|*) 

(Pharmacia Biotech) #£| H7| bH^I ^0|^ H =lo^hbHh|S|- ^A r o|- TRIALS S ^Hl ^ 

^ sicK ^-aia trail t^a^ a§§ **w ^emsj^K 

^7| TRAIL E!-^S^I S^-ll ^HS-B 7|^°| TRAIL Eh^iS S^l &*£o\\ b|^o| Mc|- E.^^rS S^il 3 ^9 

iifecK ^, TRAIL S-Q # 3^D r S3eHn|# o[§^ gxfl ^S-B ^o|^ a^o^zi 

BHn| H7| HHXH| 3^a^H^n| o| i= ^j-^Djo^ ^ahh) 7 | tt||^oi| 7|^°| ^o\\ u\n\\ b|§ §^ so| 
7rS SICK 

^loiiAi ^gsj. u^i- & #so| TRA |L ^i^ ^oiiA^, q)S2 m ^s^i h^se^ § 

*Hb\°\ ^P-ahah £|^S r 3rIl; cjj^^ ^^o| dfjot °J ^ 5 3f s|^^ r ^; TRAIL Eh^lS^ 7|-S 
B-ioj|A-i qfc 20m g^l TRAIL E.^^S ^-^ § TRAIL ^r^& 4= Xi«^K 

^ TRAIL E!-^!S# (crystallization)^ §J 0|^e-| xi|^£| TRAIL Et^iS 2§t ^l^&^K 

-fer7| TRAIL £H^3^I SS^f ^a-E.D 20% l|]x:| 40% PEG MME550 (polyethylene glycol monomethyl ether 
550), 0.02M 0.5M *lO\£\ (Bicine) ^ 0.02M M)x| 0.5M 9^MH#0| §oh^ o|§SFO| E.^S# ^ 

2) at 24/«a| ^7| Eh^iS 20% l[)x| 30% PEG MME 550, 10 mM 100 mM u|-0|4l §J 5 mM l|)x| 20 

0|£ r X-i|^S E[^ia AH^ajs 2^1 0M±n>4 A^Oj] o|^|) 7|XH £| ^ , a#0| P63OIZL, ^u|e *| 

^leS-id (unit cell dimension)^ A=B=65.61 A, C=131 .70AO|^, b|cn§ ^u|h o_K>i| TRAIL Ehtf^ll 2^-Xj-7|- SSJ" 

& ^S-B SS^rS TRAIL EJ-^S^I 3* r S ^fe TRAIL *r^|2r SU"S S^H^I TRAIL E.^S^I 3*rS 
£r7| TRAIL E.^^^1 3*F«! o r Hfi£>r SB SSS^K 
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1) TRAIL ENIS ^S^l 'cS^-il ^ SS 5 ^ tt£*H ISi Afg^oi TRAIL SSSS^-e) q^Aj e||o|e|« £fe 
cj-7i|,2) a? I e.M|o||ah ^^£3 i^|o| BHs-^-M o|oj| t^at sSSol-^ §TT £ i H 

* M2a§ 0|g^Oi TRAIL EJ-^^^I 3*r£! ^F2E# §§ofe EMI. 

&\ EM D^l §5^ K 2 PtCI 6 fiF K 2 Hgl 4 3§t °l» o|§ohoi <*|^Aj 

ci|o|E-|i- ^gsu °}#7| fle ^7| *ia*r §fi H^o\\ a^s^cK 

A l- 7 1 cj-Tj) 2 )0||Ai g^E) H^Zl^e SIS CH|0[B4-H- £C|)S E_^S^I 3*rS 

^oj-sl-^Dll, ai-7| H^ZLig-B (molecular replacement, MR)^r E|-ff o|a#a ^*IS 

(multiple isomorphous replacement, MIR) ^# ZL ^a|sL o|*fich #7| HSnBfil OIIS&, CCP4 AM*!, = 
Sag 0, H^nH CHAIN, ^L^-ZL^ X-PLOR #0| &!c|-. 

aa, a?i trail em a 34 trail DR47f sbh^i 3*m s. c s^ »w sfflas aaech 

1) S^E-j ^^ZHS ^oi|Ai TRAILS 3*r£! t 1 ^* TNF-p/sTNF-R55 atMl*! 3*r£! =?^[ EM;2) 
TRAIL ^S*i| DR4S-I o r o|^ ^a-|cH| g|7|| sTNF-R55^l o|-a|^S x|#efe EM;3) TRAILS SUDS DR4^I 

Aii7H^7i dr4 0^1^ ^ Glu 56 o ( gzj b|#uzis n^sj^ as^ aoil A i ef 

Til; °J4) SttN HSZia^-S. oilM *l £|^S|- (energy minimization)-!- ^IS^r-c- EMS t^S^L 

^7| EM 1 )CH| >H TNF-p/sTNF-R55 atWI^I 3*rS ^ (Banner et aL, Cell 73, 431-445, 1993) 

Ap| £_M ^)JL\■ 3)o\\M o|gfh ^ Sit S^N HSatSe- QUANTA #0| XiSDf, a? I EM 2)o\\M 0|*a ^ Si 
£r E£a|^ SWISS-MODEL §0| fclSol, ^7| EM 4)CH|A^ 0|§1J- ^ Sit SSN ESaH^ X-PLOR 
#o| Sick 

a 1.7 1 3^ ^5 BEt 3x r S iff ^£Et ^«J-^oj g-Ei §*|o|| aHS-EIH HA|H ^ SiE|-. a?l H#*l S^l 
TRAIL EM *J o| 3^0, SA|S|-7| ^ t\\ M c^Q aheo^^ a^^ ^ Si^il, H^ZL^ 0, HSai 

CHAIN, QUANTA ^:HH?l|Ol7r 0\o\\ ^ 5i^K 

Hj.go| rp.^ ^.Aj ^ jl^ a^7| 3 x^ £1 tH| E r ^HSH = (0-strand)2r (loop)^^. 

7-ah^i^ (fE 4 a-^). AH«gBj^ 2^. 7|a||£1-^ #a|UE|-o|^2.| 15^!«H Ml^l 48yd«H o^|in>4 £PI 
# #^o| TNF ^o]| ^o}- cj-dH^^-nf-^ ^-»gH|^ 12 m*| 167H^I 0|-D|in>40| ^°j£l S^H?J AA"¥-H7r ^-^r 3 

°t^o| ^.^oi- 3x r s $\t>[n <&mm gi^LH^cK 

^7 1 3A^ op | ^§xh iU-oj-cK 

1) ^£ (strand) A", A, H, C^r F^ ^^l^, ^^IZ> S^^l SrOi^fe- 41^ (inner sheet);2) ±^ 
H B', B, G, ^-ah^i - S |^L ( ou ter sheet);3) a^hJs 2^ 7|aH^^ #a|HE|HS| 15^«H o^lic 

£i¥-EM 48tf «H O^l^^o^ ^-AH£j^ A A " ^H!4) A^bj^_ 2 ^ 7|XHH|^ 28ti«H oFn|iiz>i^E-| 

33^«H oj-ol^o^ ^-ahs^ a A" bi|E[.-e (0-turn) ^^l;5) a^hJs 2^ 7|x})£|^ #E|UE|H°| 101 

hj«H o^l^Ah^-E-l i08yi«H ofo|t>4£^ "T 1 o DE f£;6) Ai«gujs 2^. 7|aH£]^ #E|^jE|^o| l49yj«H 
o|-d|^a^e-) i59yj«H o^l^^iR^ ^F^^l^ GH ^H;7) ^JS o r o|±i^ Z}^\ 7Ha|7|- 5a£|^ 37|a| ^ 
(cavity) 0 1 #aH^|-^ TRAIL Eh^l^^l ^iNI S^NIS (trimer interface); S8) AA" t£, DE ^ GH ^-H 
7 1- ^o^j- ^p-AH^jol ^§*ll § fh " °l . 

TRAIL EHsNI^ ahh^|x|# §aho[ = ^H°| UIIEK^IM (anti-parallel-pleated 0-sheet)# 

o^A-j sfJ-^FZL <2X1L, 4:El-°l (subunit)^r ^^^2 (head-to-tail fashion)^^ ^S^§o|-0i # S 

sfai a a ec+. trails as ^^i^ a&^i ^^^> (0^1^ 571 80-91 an 18-126)^ 

^a^loi SicK ^^bh^ A", A, H, C£r F-cr ^^l^} S^oil ^O^fe S^^H, B', B, 

G, DS r ^l^- ^|^# Satl-EK TRAILS ^S^if^l t^l eJ--ahh^|a| (3-sandwich)^l 2} 

W g0| ojgsf ^cj-o| o| 4|HS|- ^Qo[ 3fe ^&H^. Ol^Oi^i SiEj-. TRAILS S*|| 17%oj| %t°\- 

- ^ffc^ o^|i^>4 Ah7|# 5U^-E|| ZL g 87H^I &7| (His12, Phe50, Tyr70, Tyr72, Tyr76, Tyr130, 

Phe161, Phe165)7|- S^cHI ^A[]^|-0i °jg ^cj-oj^|.o| £||=a|-§g t[- a^x|§ (edge-to-face 

interaction)^ ^IS" (hydrophobic platform)^ ^I^^eK 

TRAIL 7 r §- €r ^§§, u|il3fe "Ej-^aoil DL^ 12-16 o(-n|in>4°| ^2££ nH ° ^Oi^j AA "= n f 

Saofe ^0|e|-. o| AA"-^H^I §y SJE7|- (o|-D|itAJ- xj- 7 | 32-47) Bfl E|--AH =^|x| a| §7J«« o|o|| 
aj a-| cl-of*!- as^Soll S-Oi ofec-ll , ^|3Ho^ || e13f Leu56, Val1 45, Val147, He1 53, Met155^r Phe162^ 
AA"-¥-H°| Ile38^r Trp41^ 4r^a a^^^| 3-0^^31, Glu65S r TyrlOO^ y A y A AA'^H^I Lys37^ Lys32^r 
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KIPRIS(SJm&lSS) 



?%m, 6/13 



^S^-goi! ^O^l-ni, s>|^ £|JE S°joi| $xf)°fe 47HS.| »8W o|-d|^>4 £h7| (Tyr96, Tyr98, Tyr1 00, 
Phe144)t AA" ^S.2\ Lys32, Ala33, Leu34, Gly35, Lys37^ #fiS|-£s|ai 9i^[. TRAILS 4^*1 1 SU" 
^S^j- :£EHrH aa| Ai| y\\9.\ g^lfi- #ah (clefOS-M, o| ±&$\?} (intersubunits cleft)* ^°]iJ- ^ 

SiS^r. u| ^m^o^ zj^xj AA "^^^ TRAIL EF8*I|» 7|\s=.l!Ej £!Se+ ^«*]| SSJ- ^fltfW o| ^*\M o| ^ 
o|o| g*j7|*j ^^0|| Aj-g-^j. a \ t:\J1 oigo| £ m^| SfJ- ^|o| ^ah^ 

AA"^H£| tH| E|-@ 5.^ ^£J# x|u|^ o^li^ (Lys 29, Asn 30, Glu 31, Lys 32)£M ^^H|cH Si 

TNF^h] cj-bi|g = o| aif^l^ ^EHH A^|°| Ai| 7H^I #AHojo| #o4^0| o^^l ( Van 

Ostade et al., Protein Eng. 7, 5-22, 1994)£ r ^P^^p- (Banner et aL, Cell 73, 431-445, 1993)# #of-oi ^ 
31 X) 5UCK TRAIL &x|-S| 3*rS ^^^1^ u|B£jaj ©3. £| AA"^H-b EHWI» ^F^SB-j o| ^-H § 29-3221 
«H O r °lin^#0| ojgsh ^^|Zi #aH °| SiCH ^»*|| °jx|Oi| f£°J <*th# » 3d©^ Ajjzjsjoj 

frS£! TRAIL &*|-o| 3*r-S^?^# aj-^ho^ 0 |-D|i>4 ^Ajo| d|jn^ 7|^cH| g*3J*! TNF-0Sf ^S*j|°| 
(Banner et al., 1993)# £-7-|^. TRAILS TRAIL ^r^M\9] DR4^I 2 SMI ?fEf S.S!§o^ch n 3n|- 

TRAIL— I AA"¥H o r u|aK DE ¥-2E^r GH DR4^f ^^^Til ^s^g ^o^ch 

& &7\ 3*r£! o|§e|-oi TRAIL Eh^Sa| °[§ah cc - §ah^ AH^fj- 

& &9^l &*| 4J-7| 3x|-§! ^ a #£Ho| *llsfl# olS^I-a, S!tiSfic|- oj- 

9-*U*1 P-^, TRAILS tt&ollfe TRAILS MINI ^=£7* i!^o|o1 o| 0|^fc 1J-E ^8*1 ^7i|^ (trimer 

interface) ZM o|gtx|| 3313 Z±o\\ o|-D|i>4^ A j-o|°| c|-otoh -y^g#o|cK Sr^lS MJ^I 

(cavity)^l ^*H£ r a H7|7F e^S^-l elS ^ ^ ^l^l- Si^ n i ZL *H-?-lgH^.At) of-^Aj^. 4= 

Si§0| o|o| ^&|X1 Sic|- (viassl et al., J. Mol. Biol. 285, 817-827, 1999; Takano, K. et aL, K. Mol. Biol., 
254, 62-76, 1995; Erikson, A. E. et aL, Science 255, 178-183, 1992). ZLBJd|, ^ %t<go{\ = TRAILS ^J- 
a^l^oil^ ^g^leJ ^-i-ol ^xH^oi, B ^9.\ o[o\^^ 5A°J# ^r^l^ 

^ aia^K ttfaW, g ^So| TRAIL 3^S ^oj|A-i Aj.af*|| S^l^^l ^S^l 0|#3(-Oj Aj-Bf^l a 

7j|a ^|^| l-°i^O|# ^0|A^ 4= 01 cK 

#^|a^o|x^| Ay>4« 0 |d| o^Hlxi o}c|- (Cha et aL, J. Biol. Chem. 273, 2153-2160, 1998). U-WM 

TRAILS flSol-H TRAIL/sDR4^| £l|o^ g^xj §ff ^|°| o^I^aj.^ ^|^, TRAIL 

*r o|o| Zi^i ^t^Mo| #o^yjo|*i|# #o|3MI Ai|^#^ Si7j| £|cL 

A^7|fi r ^ #^S0|xf| E.^Soj|AH aj§A|^ ^ oi^. ^goh O^I^aj ^HBH^ A", A, H, C^r F g 

uK^- ^ISCHI SH33|-fe o r D|^>y &7|;2) S^ia o\*$M\ g^|S (dimer interface)^ t\\ o[n\± 

H &7|; ^J3) AA" A A 11 = t*)|B(--S, DE GH ^Ho|| SHS-sf-^ o^|i^>4 &7 | = 0 | 5i^K 

TRAIL E^S^I #XjA|^|7| oH A-| j L|j^ cr- AJ-af^ cr- 0 |^| g^|°j# SSo|- 

0=1 §AH§ #^lA|7|ZLX|- S- CEHCHI^-, 1) ^7 1 L[| « ^EO| ^Ch 0|-0|i>4- ^§5^, C|-Otoh O^I^^J 

A r 0|o| §0|A|7|^ ^r*t, 3^0|^o| |^o| cr- 0|^SU-# AyAjAl^l^ fflgf^ 

AiH.2) ^7 1 Aj-af^| g^|oj cc- 0 |^| g^|njo| ©H & Or°l^^# ^S^t], C|-oto|- of-D|ixL>4 A(-0|°| 

SEsr, TRAIL E_^S^I #^a|7|7| ?|^H TRAIL 3& ^« ^^ZL^F cOJcHI-^, £p| AA" ?H, 

AA" ^^^l m|Er-&, DE SE-^ GH ¥-^o]| o|)&£|^ ohn|^>4 &7|# cj-otof- o^|i^<4 A^0|S| ^ 

^A|7|i=, H j - S( fc i ^^oi^o| st^i se^ o\%*mmm s-s ss a is ^ si^. 

& a-S|0l|AH ^7| 0|-Cl|i3z>4 &7|#°| #oj^0|-^ 0| Ako| o|-n|^>4°| aj-oj cc- §aj 4 ^ o 

o|^ £ atg« ^a|oi|ch| o|ew -ySthcK 

e!-, o^7| ^JA|of|^ & ^§ 011 a | ^, g a-go| lh^oi ^7| oil chi oj-gs]-^ oKJci-. 

<aja|oi| 1 > elZf ^ TRAILS S ^IT 21 Z> TRAILS S^-ll # 0^1^ 1 14&!«H ^|a| 

o\\M 281 -?|a|# oi-^^oh DNA \gt11 ^JZ} cDNA a r o|He-|a| (Clontech catalog &^)^ 
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KIPRIS(SJH^Se) 



3153, 7/13 



^ PCR 0|S*K>| S|S.§|.ojcK 0|[£|) PCR^I A^£|^ Z.B[o\Qi M^^S. 3 A^yjs 4^ 7| 

*Hsl|^ m& *£|:n*T*B||fiE|.o|=» A^S^cK Sj4^g DNA Effl« «J-g wjEioj p ET-3a(NovagenA^ 

' °| T7 H^.£eh;°| e^oi| A^e|-a| £ 1 Jij- x||3E©*|eH P ET3a-TLS# *ll ch 0|*7|| *||3ES XH^ff »H 

b-\ pET3a-TLS# BL21(DE3)o|| Maniatis S*l ^(Molecular cloning. CHS press, 1989)^5. ggg?f 

^rOi SSSSWI BL21-TLS(pET3a-TLS)# Sj^SrSIH 0|#°| *]eh;# &a|SK>j *i| °[^r£X| S# ^ojfj-o^Afc) 
§aS#Oi^f ^e!*|-acK o|S7i| «I^S BL21-TLS(pET3a-TLS)# TRAIL mif ^ s^og A^^cK 

4P| §ilS£W|# a-^l^&0| 0.1 mg/ml^l fei^ LB hHx|o||ah; £m| 37fE0l|Ai bH^lai 0D 

60 o« ^S^rOi cfot*[ ^£o| ? ^|# «|^-» *, o|# zfzf* °^§°J IPTG (isopropyl-0-D- 

thiogalactoside)# S^r^oi c|j^^-^# ^ ^§ a|^oj- ^S^-in ^§ TRAILS Slf°rS^r. 

gSSfi*!* OD 

600 = 0.9 uH^S- c: r # IPTG# 1mM fei^. ^aa| 25£ 375EOi|A) 4A|£} §oj. ^ 

oH^oi ayotoH 1 a| ^ ch| ah of 20mg£| TRAIL# Sl^ffl- ^ £J«°°=I, ^| 25HoflAH, uH°^S 

TRAIL0I S«|go S °> 0 | UtillS ^o|s|-«dK 

4r7| cHS"3 8 SIS SMI BL21-TLS(pET3a-TLS)^ »^n|4S*H|8MfiEH(KCCM)0|| 1999^ 4lJ*r^- 7|^£|£ 
t\ (^^ U J2 KCCM-10169). 

<^A|oi| 2 > e!2J- TRAILS -S-e.1 SfllcHS »«0| ^JE£! SUSS-xll BL21 -TLS(pET3a-TLS) 2*l|* 

^gnh # o|§s|-o| n^^cK na|ZL ^#ah «^aj fta|S|OI 7|-#ah ^.gjs. a^. 

E.MISI *a|Bfl|oq o|*s^cK g^fc T RAILO| s»§ «e|4|| (inclusion body) 

» S-y fil^B- i:f§ 20m M (pH 7.6), 6M ^o|-u|EJ 1mM DTT (dithiothreitol)* S 

SS- 1* 0|S^oi ^^^A|^jcK ujAHg yuH^-& 0^ 20mM e!£M^« (pH 7.6), 1mM DTT 

(dithiothreitol)# 2 s| 10 df| s]^°h# o|§§|-a| (refolding)A|?|H SUB £}-#°h 2 

*HOij 4^0||Ai *m ^-A^A|^CK ^^r-b S^S *\\ ?\ ^ ^ 7^ AH g.^^ ^ 

^ a^D|-SZLBH^I# 0|#^ TRAILS ^9^. 0|tt}) A^oj- 3^D^ZISHJI| 

^ °Jx^£^ oto|s JUlh Ol^l-aoD^ ^|aho^- SP AH| Jj-h^^s g-g (Pharmacia Biotech)# 

0|§3KH TRAILOl aS=J ^-^!# §^oj| yi, >S1CH^ ^ 0.0 M Mi A| 1.0M NaCI fe£^bfl 0| 

#3|-oi NaCI^I gx r #7 r £|oi a*hS ^}#^ 2# S^oil #2=l ^°JcK o|rxK §f^ zf sl^^oi 

SDS-PAGE-i- #o|-oi TRAILS StJ-oi-^# ^^J^rS^K TRAILOl ^r°JS -S-Sj-E- 10 mg/mis] 

S fe*o^o D ^ H7| hH^I H^D r ^ZL^n| (200 HR 10/30 sizing column, Pharmacia 

Biotech)°{! ^ZL sj-§qH 2 # A|-#^a| ##§J- * zf SDS~PAGE# #o|-o^ ^-01^^ T RAILO| SlfS & 

mm 10 mM HEPES (pH 7.6), 1mM DTT, 0.3M ?l^mH#0| 0|§^O| *, 12 mg/ml 

2-I fei^. fe^^l-oi 2§s[o|| o|g^9icK o|^ 52°^ Eh^H &&ia^l# ^a|3^ £ 2o||ah:^ ^o| 
TRAIL7F &a|§xH.| £|oj- s si-oig. - oioh cK 

<^A|01| 3> °JZ> TRAILS ^^-^ »ggS4*7| ^A|oi|oj|AH; TRAIL E.^S# 0|S^(-O| A1|^ZLA|- 

^r?J^5JcK -e. ^°|cH|AH, TRAILS t§£^ SfE|i:aJo| aJ D7[ fla|g T A^§|- 

0^ Ail^^AH^ ^j-oj^o^AH, ^t>[<%ct (Creasey et al., Cancer Res. 47; 145-149, 1987). 

^|3H o S( |^£§ ^S^F7| b|-s Soil xi?i! TAl|i# 5x10 4 cell/well o -E--^- 961 #^|o|^oj| g-g rpmi 
1640 «Ha| (10% EHoF SS^I 0.5 ^g/rnl efEji=.n|-o|^! D »#)o|| -g-^^cK TRAILS o=|^ feJE^. ^ 5% 

CO 

2 # Sl^U ^7|# tHr^ ^7|^7H0]|A-] 37£Oj|A-j 20A|^ UH°=f?>^. M\^\ ^^i-b Al|Sfi| qjA^^-i 

# ^9 o"h D =l 3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy phenyl)-2-(4-sulfophenyl)-2H-tetrazolium 
bromide ^rM B^Bl* ^|£ex^| x|A|(p rom ega Technical Bulletin No. 169, CellTiter 96TM AQueous Non- 
Radioactive Cell Proliferation Assay) cHS ^SI*ha^K 

SES- TRAILS A||iJlA|. ^£ O^fe °^a-|o| xi^lj TAi|a# #?JS- "^^^ ull^l-JL, 0|#Oj|7ij ^AHg ^o| & A| 
^^o|-7i| X] E.| o[ * 20A|£}* bH°tg A-lla-a SS^E) DNA# 2|^o r 04 0 r 7 r ^^l S7|^-^ 

S * a7|g#oj- 7^ mo\\ ah, o| Ai|aJlA^| mgg 5^0] DNA s|)cig (DNA laddering) S^0^# ^o| S 

<^a|ch| 4> °J2i TRAILS SS^rTRAIL^I ajaa| 45Eo]|aH 241 3^^. #*M|o|e (24-well Linbro 

plate)* AfSSgojEf #7|&trS (hanging-drop vapour-diffusion method)oi| °-|o|-0i °J?JcK £.7\ 2§£f 
^3a|y-E dH^-^I^: ^ELaiy (sparse-matrix screening kit, Hampton Research, USA)°J Crystal 

Screen 2 
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KIPRIS(^JH^SiSM) 



TO, 8/13 



tmo^ o|^u|-S^K *t-B US (hexagonal plate crystal)o| 30% PEG MME550 (polyethylene 

'glycol monomethyl ether 550), 0.1 M u|-o|a] ( P H9.0) SU 0.1M 9£M-4^1-0| -g-Qjj o|| AH *|^ek>|| ajahs) 

ojcK o\o\M 2=7 1 ggsj ^ZJS Ji|-§o||Ai EN SI a|^. (12 mg/ml)-i- 25% PEG 

MME 550, 0.05M « r 0|>ii (pH 9.0) SI 10 mM atj§°J|§ Sfi-^SS-^EH 

(0.2 x 0.2 x 0.1 mm) EhSJ 3So| 3dS ^oj^SJch ^t^^- £m| 4icH|A-i 1 m |o| gj 

aS°^[ BS^e||o|| o\eL?]\ *t<*Ji ^S-B 2^ 3£°i| 2|cHH^|^. gSWS&ch ol^^HI TRAILS ^§o| 

E. 3CHI u^m such 

<^a|o^| s> oij^Aj cH| o | ^g, -g-xl- 3X[^\ =^ZE HaSJir t^sI ?H£!^7| TRAIL 132^ °*|^Aj Dj|o| bH 
» £7| °l^r0i ^ §as gxigoHQii 10 o /o M p D -i- y§M3:*fl (cryoprotectant) §^o]| 3§f g-A| 

e ^ y^PI (cryostream cooler, Oxford Cryosystems UK)# o|-§-^(-o^ 100 0 K^l S^: 7 r ^.S. ^^A|^r. 
0|g7i| yz^g TRAILS §S TRAILS §^ #£x|| 3§f A^^oj y zfg oj| A-| ©Ij^Aj 
(MAC Science M1 8XHF)cH| A) CuKa 1.5418 A)# A^S r O| DIP2020 S^#ai|0|H A|^g) 

(DIP2020 imaging-plate system)oi| <*|^Aj s|§ £f|o|&|# ^gs^M- BL18B SB r £j (BL18B beamline, SJ£- 
Photon FactoryHI a-| u^^. <*i^Aj (n^ 1 .00 A)# A^^o=| data# ^U^rS^K 

0|S|- ao| ^SS *r^# eJZi TRAILS 3*r£! ^psfc ^-*r m*tS (molecular replacement, MR)4 ^§ 

0|S^£J- r4)x|a (multiple isomorphous replacement, MIR)# ^fj-^oi flgofScK o|r4| MR ^Sdl-^ TNF-a 
#ojffl0|o| 3*^ ^# £|i A|.g^Jl (Cha et al., 1998), MIR S-Ho||fe. K 

2 PtCI 6 £r K 2 Hgl 4 ^l^l fr£*« §§f ^CH ^Aj S|fi CH|0|E-j# ^U^-IEl 9*rij£. £}#7| 

» 3i7| ^|^x r 7j|AK>i| A^S^cK o| oihScHI r^H^?J|cH^ CCP4 nH7|*l (CCP4 Collaborative 

Computational Project Number 4., Acta Cryst. D50, 70-763, 1994)» Aj-S^^H H^ZL^S 0 (Jones, T. A., 
Kjeldgaard, M. O., version 5.9, Uppsala, Sweden, Uppsala University, 1993) ^! ^^.n^ CHAINS 0|gS|-a| 
Sx|-aHo|| °i7\\ £if efSadL, X-PLOR (Brunger, A. T., X-PLOR Version 3.0, New 

Haven, CT.: Yale University Press, 1992)# 0|§^|-oi ^2£» §u|o^c|-. ^sfc R 

2J^|- 20.9%, R-free7 r 28.2%o|o=|, Rmsd §lf So|fe 0.008, Rmsd 3lf 7 4 1 .662°£]4 SS^h 

£E 4^ £p| fr?IS TRAILS MOi^cil, ^ArU^r M0|x| gfe 0|-n|^>M- 1-8, 80-91 S 118-126 

SA|-^£7^ dH^ □|^f°J- o|-D|i^[ 17-19, 24-27 Si 44-45 -a^^-^^l, 0| 

7 r A|oi ^-^3Ho| ^0|-^ ^^|^ TRAILS ^^Al °J Ay#*j-^ fi^^ 3^ ^|0|cK 

TRAIL-B 01 e^o| TNF ^o| ^7|A^-^ b|JUoh Anzj-^j us s-^ai# M0| H Si^le}, 

^B^S TNF-a, TNF-0 S CD40L ^ b|Jilg ffH 3*^ Mg^ #A^# M°JcK 

A|| ^A^|-7|| TRAIL ^M\^r ^^^|x|# ^ 7\\°\ t*||Eh^l^# 

TRAILS ^S"3| ^*J°J (o^|Jt^ 80-91 SH1 8-1 26)S ^^^joi 2icK ^1^|E A", 

A, H, C^ F^ ^^IZ} S^oil ^01^1-^ lH^. S^^U, — B', B, G, D^r E^ S|-^- S4! 

t[EK TRAILS #S^if*i| =j>-tt z| ttilEh^^l*! (3-sandwich)^l tm ^o| °[ ^El^l^l lH^. 

41^^ ^gof- a^x|§ # sf .- S4EHS ol^-cHA^ oicK TRAILS 1 7%cH| i^fe o(-d|^>4 xj- 7 |-i- s 

ll-^r^l 5y-^m H # 87H^| S-7| (His12, Phe50, Tyr70, Tyr72, Tyr76, Tyr130, Phe161 , Phe165)7F l[) « eo| 

TRAIL ^F^^l 7FS- ^ ^g-B, ulJH^fe EJ-^l^oil 12-16 7H o|-a|^>42.| ^°Jo^ D || « ^cHS AA"^-H# 

^0|cK 0| AA"^-^S| °t (0^|i>4 37 1 32-47) b||E|--AH t= o|*|o| ^yj * m o|*|^ 

^Ai cfotoj- a^x|s.o]| ^oiSfecHI, Ile13, Leu56, Val145, Val147, Ile153, Met155^ r Phe162^ 

AA"^H^| lle38H r Trp41£ r ^S^#o|| ^O^FJl, Glu65^r Tyr1 00-B ^ AA"^- = S| Lys37^ Lys32^f 

^ &2l*f#o|| aoi^rDi, 4^1^ 5°Jo|| ^AH^fe 47H^| 0 r o|^ &7 | (Tyr96, Tyr98, Tyr100, 

Phe144)^ AA" ^-JE—I Lys32, Ala33, Leu34, Gly35, Lys37H r ^S^tS^JI Si^K TRAILS ^#*|| aSh 

°jg s J A|-0|o| Ai| 7H^| #AH^Ai, 0| #AH# S^l ^°Jtf^ SiSl^K "I S A o^21 

^(HS AA"^-H^ TRAIL asf«l* 7h^S&i 4^**11 §3x^1^1 oj^BUi o| ^|o| §S7|^ 

m^o\\ ^cj-sj-getg D |x|2L ^^o| ^J-oj£|^cK ^\ 3tr^|s| ^ sfe AA"^ = a| Wi|E r -@ 

^l-c- S.^ a|u| - o r o|^<H (Lys 29, Asn 30, Glu 31, Lys 32)°^. ^^joi <&a[. 

<^ a | oi| 6> TRAILS ^§^I°J DR42-I ^fj-^F^TNF ^S*l| E^H^I TNF-R552-I H\Z.9l\ ^| ( S TNF-R55)fe 
TRAIL ^^l DR42.I A||SS| ^| (sDR4)£ r o r D|^^i 37|Ai^o]|A-| ^g-sf- a^ah^. MO|ai, s S | 

0| E.^S ^| ^g^jZJ a|^e||oj e.|a| iDf|oj (CRDs)S L-rErM)-^ a|^e||o| &7|#0| § M^£|CH SicK cc^Ai 
o|-D|iA| a^o| bimai- 7\^o\\ &3iS TNF-3/sTNF-R55 StJ-*i|£}°| ^-^(Banner et al., 1993)# e7-|^ 
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KIPRIS(gJH^SS) 



jTO, 9/13 



TRAIL/sDR4 ^1W|£| TZZm £11 °rS^r. sDR4°-l i£7|SS!^ Eh^S SlS SWISS- 

MODEL (Peitsch, Biochem. Soc. Trans. 24, 274-279, 1996)# A|-gof-oi <g«feNI 0| S.^n[ TRAILS ^-5E# 
TNF-3/sTNF-R55 UW\ =?*5.S>1 TRAIL s| AA"^ = £| 0-lj ^|£ r Si" ^ SiSa^K ZLE-|u|. o| 

sDR4£| ^ d«H CRD^I S.m (o[a\bci!: 57-71 )# Gln56# i^!£S. EJ-^S "|#g^ (torsion 

angle)-!- a^oW g*jo|°j cH^-S & ^ £!£c r . Gln56 ^|*l^r ^o|^_ 0 |n| 

gj-eixj 2ic r [Naismith, etal., Structure 4, 1251-1262, 1996). 

Ap| H*II«(S£ otT} ^-E^A-i c r B ? ^5H ^oH31 X-PLOR (Brunger, 1992)# A^KH 

o\mx\ *l<£m S^«cK <£CH*j sDR4 £1§ ^3=*}, 3*j7|*iH^ TRAIL 4JM*jO|o1 

TRAILS! AA"-^H (0 r n|i>4 &7| 15-48), DE ^-H (0|-n|^4 EM 101-108), Zia| GH (O r D|^>M- £K7| 
149-159)^1- ^1 ^SIO^S 5 !** ao|ai, o|-n|ic^£^l 78-80, 89-90, 92, 113, 115, 124-126, 146, 148 
HE. ^S^g&f Sr°!^cK o|» Ai| 7H£| ^fe- TNFSr TNF A^|o||A^ A^ ?}o\ °\x\o\\ §£oj <*) 

S-# ©fe 3Jo| o|n| #^S0| 04^. (van Ostade et al., 1994)21- 2^ (Banner et al., 1993)# ^ 

TNF£| atWfloll o^|^o| *|^o^ gfj-^g H |.g #o^o| TNF^ So I MH£|5i 

y\ cU|§o]| (Cha et al., 1998), 0\9\ gg£^ TRAILS TRAIL ^S*H#Z>fi| 5Sf ^ txf 

& M-asi TRAILS ^-*r 3*r«! ^&s> r TRAIL/sDR4 Sir t 1 ^! £ill£^ g-J^E! aEl^floll sHS" 

©fe O r a|in<M" TRAILS OL ^^M\Z}^\ S1J-^0| fflfi-g #^E0|*j| *i|^o|| f£S[ §fif 



#7\9\ ^o| ^SJ*J TRAIL m £| 3*r£J TRAIL L^S^ n 3*m a» ^# 0|§S|- 

TRAIL th^S^I £E-^ tH^# *f]Sth EH^IS* ^ Si^-B^., & ^g£| TRAIL ENS^I 3 

*m EE±r TRAIL E.^S^r ^- ^#*ll ^| 3*rS ^S" AH^^ g-°j-Ai| ^S>| y\\^o{\ oH 

b^-B ^oi^o^ ^ x-|| lh so|^ AH^y trail EJ-^j a £| 7H^oi|i ^S^cK 

AH^yjs: 2^ ^|a1)h|^ oJZ} TRAIL SHif^fe ^HS5§ ^S^N pET3a-TLS. 

S^S-2 

aHI 1&a| ^wie^# 5|f^ i^S-^ (E. coli) «aa«*ll BL21-TLS(pET3a-TLS) (^^^!s KCCM-10169). 

1) *il 2S"£| -a^l 22i l[|a-| 37io||A^ aH°^ r ^Ai uH^oj| IPTG# TRIAL ^S^r# ^ 

Eh7j|;2) S*||« n^H^rOi £^ ^ *H^U (refolding)^ ?\^& E.^S# 

EHxc| °J a7| uHTHI 3^n r -£ZLeHn|-i- ^S^l-oi a^ uj^ 2^ 7|AH£|^ TRAILS S?H|# ^Aj^fe ^|;^ =?- 
&s\i=: ^H^U- S|b| pET3a-TLS# « SI 3**11 BL21 -TLS(pET3a-TLS)# 0|S»TRAILS| ^l^ 

S^II-4 

1) 20% «-Hx| 40% PEG MME550 (polyethylene glycol monomethyl ether 550), 0.02M Lf|A| 0.5M u|-0|£! 
(Bicine) % 0.02M l|)x[ 0.5M S^ r Hl-0| itrS Olg^H t^ll ^ 

2) ^ 24 A g£| 20% 4)*l 30% PEG MME 550, 10 mM l[)x| 100 mM *\0\±\ U5mM 20 
"JJl 2^ 7|Af|£|^ TRAIL IS^fe S-a. 

XHI 4&£| 2-I^H aH|^£|oho d ^ ^LwO| P6 3 o|Jl, ^-u|e ^ D|Dj|Aj (unit cell dimension)^ 

A=B=65.61 A , C=131.70AO|^, b|cHS eJ-o|| TRAIL EJ-ff*1l 2^-A^|- Slj-^Oj TRAIL Ef^lS SS. 
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±£t$\Z} S^oj| ftoi ^^.^HJB (strand) A, A", H, C HM T^slte Mi¥ JE (inner sheet); B', 
B, G, D^r E3. ^Fgslte W (outer sheet); 3! £J-7| 10?H^I ^I3£f °J§ofe (loop)M ^ah^ - 
AH^«J^ 2S| TRAIL Eh^S 3*r£! 

*i| 6&ofl ^7 1 uH-^ 3 S o^o|| 87 Ho| xh 7 | (His12, Phe50, Tyr70, Tyr72, Tyr76, Tyr130, 

Phe161, Phe165)7 r S^H*W £lS ^Ehfl (subunit)fir^l E||^a|-S^ ^ft^S (edge-to-face interaction) 

# ^ (hydrophobic platform)§ ^Sfe ^# f9£^ TRAIL EJ-^S^I 3*rS ^P^E. 

Ail 6SWI SJoi a-| t o|^5j. ^cj-^|^ S^ojS S-^j (head-to-tail fashion) ^.S. 4J-2*|"SS ^r<*l 5 

gf*]| (homotrimer)# SgsKil, z| a| bj| E r -Atj = ?| *| (p-sandwich)^l «o| <2jg °j- ^EHWSI Mi^ 4H 

IS[ ^jsj A^xi-g- §eH^ Ol^-Oi*! 2)# Sfe TRAIL E^S^I 3^r§i 

*i| 6Sr°l| 5icHAi ojg o*o|ic£} 7H&I7I- 5A 37|s| g§ (cavity)o| TRAILS ^lf^| §^IS 

(trimer interface)^ 3d# ^9^^ ^fe TRAIL E^S^I 3*r£! 

Ail 6S-OII ^CHAH, aeejc A oy A » A fo|ol| AA"^Ht o r o|^ £J-7| 347H^ 3*11 

# fl&al Sifc §ED^! ¥J°^ ofe TRAIL E^S^I 3*rS 

Ail 1 0S-oil ^cHAi, A^ 7 | AA » = H s ||e38^r Trp41^ Ile13, Leu56, Val145, Vai147, !le1 53, Met155^r Phe162 
SLl°\ ±^ &±x\^o\\ B^lJl, AA"^-Ha| Lys37^ Lys32-b Glu65*r Tyr100^|-°| &<H*W t 
A A 11 Lys32, Ala33, Leu34, Gly35, Lys37^ £| e £°jo]| ^Afl^fe 4?H^I £rt> b ^ o^l^ii g-7| 

(Tyr96, Tyr98, Tyr100, Phe144)£|- ^^gf ^ fg£i Sfe TRAIL Eh^USJ 3*r«! ^F^. 

Ail 6 Soil 9iO]M, AA'x-, DE ¥-H U GH ^-H7[- ^g*i| DR4£ r ^S^SS ohb ^# f92£ o|-b TRAIL Er 

AMI 12 Soil SiOjA-i, TRAIL 15^!«H o^|^a|^ E -| 4 8uj«H o^|^ajo^ ^-a^ji ^§xi|o| DR4S|- 

ofe AA" ^-H; 28^l«H O^I^Aj^Ei 33«J*H o|-n|^o^ ^a^h| Jl ^§xi| Sth^loil A A" ^-H 

o| tHI EhEd (3-turn) ^l; 101 &i«H o r °linA^Ei 108&I«H o|-d|^aJo^ ^ah^^ ^§^|°J DR4S>r ^^^m 
DE ii 149"J«H o r o|iiA^Ei 159«J«H o|-D|JtAj.o^ -T-ah^ji ^^xi|o| DR4^r ^^f§# ofe GH 

¥£§ S&Sffe ^9^^ o|-b TRAIL ^S^l 3*rS 

S^F-SU 

Ail 12 Soil 5iOiAi t m 7 | AA"^-H, DE §J GH f H, o|-n|ic^!- 37| 78-80, 89-90, 92, 113, 115, 124-126, 
146, 14871- DR4S>r ^# ^3^^ ^fe TRAIL E.^^S.| 3x r S n 1 ^. 

a^-s-15 

Ail 6S^| 3^§J ^-^m o|#3|-oi lH« 4l^(inner sheet), ^^i| 5£t ollfxil §7l|g §J St ^fls. ^ 

Hi-c- H#o^_«Ei 1#0|aI- AjEHg ^joi| uHS"3|-^ 01-nliE.Aj. xj- 7 |oj| l-oj^0|S ^£|J£^M] TRAIL ^S^l ^ 

§ah sEfe ifAHs. ^x|a|^j xh^U- E.^SS Aii^si-^ g-a. 

S?S16 

Ail 15 Soil SioiA-i, lH^ 4! — (inner sheet)oi| tH&3 r fe 0^1^ xp]^ aeshc a ^ A| h> c ££- FcH[ sn^ r ^ 
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GH ^- = o|| SHS-sjfe 



1*11 a& ¥*I<H| SHS-Sfe ol-Dli^-E AA" ^ = , AA" ^- = 2-1 BflEhS, DE 



JEEf 
£31 



_£ 3 '2 
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